Abstract
Fractal dimension of wind components is a turbulent flow characteristic as it has been 23 shown in previous works, where its relation to stability was highlighted. Fractal 
23
The irregular behavior of these flows is also due to waves and turbulence that are often 24 superimposed on a mean wind (Stull, 1998 ). If we filter the mean wind and waves in the 25 appropriate range we will only have turbulence. Some previous works present results 26 about this procedure (Tijera et al., 2008) . In this work, the series of wind velocities in 27 the three directions x, y and z recorded by the anemometer are divided in series of non-28 overlapping five minutes length. Each of these series applies the necessary rotations to 29 get the x-axis in the mean wind direction (mean v is zero) and zero mean vertical 30 velocity (w vertical component) (Kaimal and Finningan, 1994) . We filter horizontal and 
33
When we observe these time series such as wind velocity, they vary in an irregular 1 shape and in spite of their complexity presents a self-similarity structure (Frisch,1995 (Teunissen, 1980, Kaimal and Finningan, 1994) .
25
We study the anisotropy of the turbulent atmospheric flows in these scales comparing indicative of a decaying turbulence or a completely non-turbulent) (Arya, 2001 ).
12
In this section we describe the methodology applied to calculate the fractal dimension 
30
In this paper we focus on calculating the integral scales for horizontal and vertical 
Integral time scale is:
The integral time scale provides a measure of the scales of eddies in the x direction of can be defined as:
The used method is based on Gaussian fit of the normalized autocorrelation function 16 R( ) and we calculated the value of  that verifies the following equation:
The Fig. 2 In this work, data from sonic anemometers measured at a sampling rate of 20 Hz 4.1 Fractal Dimension, integral scale and stability of stratification.
22
In this paper we analyze the influence of stability of stratification on fractal dimension Obtaining of z u the mean wind velocity module at the height z = 32 m and z = 5.8 .
10
Once the values of   , u  and z  have been obtained by means of Eq. (7) we 11 calculate the Bulk Richardson number in the layer between 32m and 5.8m.
12
In Fig. 3 we present the variation of the fractal dimension of the u ' horizontal increases, producing instability close to the ground, mainly in the hours of noon. usually exists, so the fractal dimension is usually smaller than during the diurnal hours.
25
In Fig 4 it is observed how the integral scale varies versus time at the three heights.
26
There are some questions that have not been clarified yet in the literature. For example:
27
How does the diurnal and night cycle influence on the integral scale? Which is the is the height at which is located the sonic, the greater is the integral scale in the 10 turbulent flow. Usually, at 32 m these scales are, on average, greater than those of the 11 13 m and the latter higher than at 5.8 m height.
12
Although the conceptual model of turbulence as eddies of various sizes is useful, it is and hence analyze the influence of diurnal and night cycle over these parameters.
18
Daylight hours are from 6-18 UTC and the night from 18-6 UTC. These data set are 19 analyzed in the three studied heights. fit it is not so evident, the maximum scales are in the 1.15-1.20 range of the fractal 1 dimension as it is illustrated in Fig. 6 (c).
2
For the vertical component in the three studied levels, the behaviour is slightly different.
3
The averages values have fitted a quadratic function as it is indicated in Fig. 7 . During the fractal dimension value of 1.15, the scales decrease until a few meters. In the last section we study the relationship between the integral scales of the horizontal 
